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(54) RECEIVER AND TRANSMITTER-RECEIVER FOR RADIO COMMUNICATIONS EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve start, to perform accurate 
directivity control immediately after reception and to perform highly 
reliable reception control even under a complicated radio wave 
propagation environment under shadowing. 

SOLUTION: This equipment is provided with a beam generation part 
38 for arithmetically processing signals received by an array 
antenna 25 and generating plural reception beams, a beam adaptive 
processing part 27 for adaptively processing the received beams by 
using a weight and re-synthesizing beams, a demodulation part 28 
for demodulating the re-synthesized beams, a beam output 
comparison part 39 for comparing the levels of the received beams 
and selecting three in the descending order of the level, a weight 
storage part 41 for storing the weight and an address pointer 
preparation part 40 for reading the weight from the storage part 
based on the combination of the selected beams and supplying it to 
the adaptive processing part. Then, the beams are put together 
based on the weight read from the storage part immediately after 
the reception and the beams are put together by the weight 
controlled in the process of the adaptive processing performed by 
the adaptive processing part after the elapse of a prescribed time. 
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[0011] 

[»H«r»ft-t-5*Uf>0^«] »*51IS*©«WI4. 
^.(DrVT-fm^hti^TV-TVy-yh, ~©T 

w©#Jl»£&^©ttj^£Sig&aLT«$:©§:{f t* 

^©1t$©glifc''-A©l^;Uitt£&frl/\ W</K75* 

<< m&m&LtL?x.j hm®ttmt, e-Atts^itts 
5 **-r KiisrssmLTji^aasttti^-rs^x 

hffil~g-3^Tfcr-A^j££fifi,\ iffiBSM&ilffttt. 
jf^aSB/iSfT^ii^awiiST'iiJfflll-S^i^ hffl 

[0 0 12] ff*if 2f£«£©3§l^f4, SfSStttt, 19% 

r©«-mi©JiSifc^a5©tti^^^®aLT^ 
iijSMaLTtf-ASrs^i-sa^aasi, r©a 

i/^<yu© A t v ^ t> © /i^ "b ® ^ ^fc© f — A & a^t" 5 t* 
(4, !?x>f Mt»gm#!S:lcj;i5£x^ KWftMA^&R 

fflSii&(±, a^*aa§B/!i5tT 5 af&ffiaojis-ptHfPi- 



(4) 

5 

©*^*iipj»¥a*»e>©asfs(i#sr«iv^*»icjiijfift 

L T-t * * tr- at >r •J-^myj-rsSB 2 cojs&fc 

[0 0 131 

b ft 4 ftHiifi Wt^ colftfc T\ i££ JgMffl Id 
II «S*2 1, 22, 2 3^iSiS*2 4^i'l 
ft©«5fc«:E1ILT^5. 20 

[0014] $.tz, mt&mwia*. ru-7yft2 

Ir^a-T SSff tr- A7*B-fe -y v/V^^P 2 6, iCDSff 

tr- AilJ£MJ!£fl 2 7 T'ftSlk $ ft fc f - A omt« Srft 
9W»2 Sd^ftSSWSISi:. i£ffx-*c9^i§£ 
ft 9 SfSSB 29, jgff e- a$»£|s 30, : co&ff tr- 
Affl«HW3 0fc J: ft, ftiilcit|p]tt^$iJ«L/c 

iglt iifi f- A 7° n -fe j/ ■> v ^S|S 3 30 

-A«r^tce^$*-5-fe^^ t"-i*7yft3 2^?> 

SJ»f 1 1 tT«lSfl=> V h a -;l/*8 3 3 
^iifi^S^iaS$ftr^5 0 rw^iift^Bfi. @ 

[0015] Si&^ffi t SSSfiiJ t <DT£\<DQ ffl 3 4 icjo^ 
[0016] Sttf5*^iifSiSe«, S*« S8TI4, 7 u 

*a^$ftfcf-A*iriHa»iSB2 8 5«t 5 1 

4ot^5. £7c, iUfS^fl-Ctt, mmU2 9frt><0% 
L Tigffi f- A L , r (O igffl f - A Sr-fe ^ 



#12000-22569 
6 

[0017] S«6^fli|wjii8iaflggoA«c6<i#^»co 

14, Bi)!ETU-7V-rft2 5l±It07yffxi/^ v 
h (7yftigf) 2 5-1, 2 5-2, 2 5-n^^Pjft 
9, fJfSgff tr-A7°n-t? ^2 6(4, f£ftt?iftB 
§§ (LNA) 3 5-1, 3 5-2, -, 3 5-n, 3? 1 C0jg$ 
ftSftSPirLTiOffljSSk^^^ay^-^ (D/C) 3 
6-1, 3 6-2, 3 6-n, A/D«3 7-1, 3 7 
-2, -, 3 7-n, ■?A' 1 ?\*—J*%±to3 8, f-Affi^) 

itisgi53 9 , h«[Btai*ai: utcdt k^w 

[0 0 18] igflHSill-iS^TH:, HufE^If- 

A$iJ$]g|5 3 0 i4, ir^^»J^lx-y/W4 2, £±?f>m 
IM6te*fiSfU 3S.l>'^3#x.^.^ 5,^4 4^?,ft9, ME 
jgff f-A7 B air:/->v^g|5 3 i»4, ±??Mm^®k 
LT©t^^^yf-4 5, H2Wji&$C^&g|5,t LT 
(7)j^jS#:T y 7°3 (U/C) 4 65.t) ; ^ft«^ 

i#*S§g (PA) 4 7j4»C,fc4„ 

[0019] HUfESft^gT'fi, T U-T yft 2 5 CD 
^-ry^^^U-^ > h 2 5-1-2 5-n-CSftL7c«^ 
14, #7yrti^ > hS(C®$t^ifi|iI^3 5-1-3 
5-nKJ;i>Ja«;*ft, BtS/jrya^-i' 3 6-1- 
3 6-nlii Uffiv^jS^ro^BJl^ft^JiSt^^^ 

ft. A/DfM3 7-1-3 7-ni;tf^^^ 

{f-5§-(-^&$ftfcm, ^^f-t'-A|g^3 8(C#tj^$ 
ft-5, 

[0020] ifjie-^yL-^ tr-A^gB 3 8 f±, #r >x 

±ffi 3 o CO tr- A Sra^UTWfgEt*- A® JS*Q.SlFe 2 7 
lc#t^tTv^-5 0 1"7jrft*>, Sfffe^/w^t--A^4gP3 
8 14, 13 p (-> D F T (r-f * ^ y - h • 7 

-y &£fFB5 1 iM^tt»4g|S5 2-1, 5 2-2, 

-, 5 2-nA^/itl, rcoa^.#ftg)5 5 2-1-5 2-ntc: 
*5V^THUfEA/D^m^3 7-1-3 7-nA^COx v^A- 
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tSi§£B2 8!i, rroftjgr-AKo^T«raug§:«=i 

[0 0 2 5] tZ.hX\ S*ffl*»P>ji,T«-*lSllC^«Ei- 
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^x^nm-rs/cfeic, i~2 4*»e>»asfss:gf3 

ttrofcJSlHtfPSrfT 5 Kite, V—J»iz.i>*ttsmfrtt 
[0 0 2 6] ps-f h«i«ME0*^ h«MM|U lie 
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t-ABO ~Bk f±, t*-^ffl^ikKg|5 3 9 feTttJ^U' 
-iA^itiS:£ti„ ^#^t^^fb^o*\ fjxfi, 3o 

[0 0 2 7] -t Lt, fitfteT KU**V>:?ffr&g|3 4 0 
fi, llfrf£fcr-i>>ttl*JfcfeSB3 9*«a)£Lfc3o(Otr-A 



*>, 99IET Kl/^ V*fNcg|54 Oli, t'-Atti^it 

ftroftmfciov>TimLfc'>i-(' hfit^^^ttxv^ 

t'-^ai^tt:tS^3 9*^K)3orc>tb*fe*tLT*frf5T 
K^sKW >-:?fNc£B4 0/6StB^,i-57' Kl^sK^ sj> 
iDm^Tr^itm 7 (e^i-J; 5 le&3 0 
[0 0 2 8] 15 fimifE tr— 2 7 ©Si* 

t?, HtriE t'— A®js*aaa5 2 7 ti, t-Ai5} 

lt^55, 1S*#SSn' (n=l~3) tf>8BK&5 6 1 
, 5 62, 5 6 3 , m%U5 7 1 , 5 72, 5 73 , 
$M&5 81, 582, 583, ^1CD^^^ hSU^gfl 

5 9 1, 5 92, 5 93 , ilWt-A^«6 0, f 
2«^x^f FiSS|J611 , 6 12, 6 13, |2Wlf 

6 4 ^fj/iSo 

[0 0 2 9] ■^yuxK'-Affi^Sr^LTit^ttSrauS: 

^Wf^^CiS' 9 4/3 Vol. J7 7-B-IIN 
O. 30p p 1 3 0~1 3 8\Zffl7jk&tlX^Z> 0 BUlSt* 
-AS)S^a§B2 7iircoS*Kjttff|cSo'^T, v/U 
f t'-A^CMA (Constant Modulus Algorithm) ^fC 

i5®fS^afcj;oTft®^t-5 0 ii^, JiiS^ST- 

ftiift^*W UttKUXJlIi-Sirt^SJft^fffciia. ©J 
W^^ryrxroft(p]ttw#^, ft®{ifii|xmi-5^ 

So 

[0030] m&t&miztmzyj- v^y^^—zfx 

fi, ^Ul^fttSSRffitwift^dSjftft^tt, 
©Hill, ot-lfc^, »7)3i>"<n-7lit£ L 
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[oo3i] Htifef-Aigffr^aa 2 7 comittemwift 

v;Uffc-AB0 ~Bk ^ t '-A«5>(t§B5 5icA^)$ 

ft, w»fc'-As^t^5 5T'CMA^^DigJ£&aw:it 
«^i&3fc•-Aa : ;g|oa«$ft.5 < , 04 ic 

0 ~Bk W#t'-Ai±i^i^Jtt!5$ixTtii^£0a^rot<0 

g|55 5«v;Uft'-AB0 ~Bk a>t> 3 OCD t'- 
ftU tU^#V«Sl, S2, S 3ldfc'"-i>.£ilt> 

10 03 2] t'-i>ig#ttg&5 SlCj^fit) 

#ttbft;fcfc*-.Mi, i^xW HiS:*ft5fcit)C. ffi* 
*SSn' 5 6 1 , 5 62, 5 6 3 IC J: U -£ 

tifti,a*Msr , S2" , S3* 

ft. SUSP 5 7 1. 5 72, 5 73 ICT. 7 -f - K'< f 
*»6 3a»e>©:7*-H'<y*i;i:**3*L, -tft-eft 
iWl , AW2 , AW3 ^S**ibft-5. -t Lt, 
5 81, 5 82, 5 83 (CT, 5?£tD£:n'l' hffiWtO 
-ftek>h, W-AW1 , W-AW2 , W-AW3 
^*W$ft, WJttft^i-f httWl , W2 , W3 as& 
4D<bft-5 0 

[0 0 3 3] WI57^- hV<S'^g|5 6 3d»f>0>7 

ftfcSW^^D-T'ttaO-StOSI^tCttS^fflCy £ 

T\ rcoJ:5(-, B&jmtmt>7-(- KAs/^fitro-tft 

f¥(iftT^5„ 
[0 0 3 4] -£LT, j'i'f HiSWl , W2 , W3 (4, 

S£g|55 9 1, 5 92, 5 93 tCfc^Tfi^tttf £ft, 

SBi©bf-A^»6 o-e#w*as^$fts„ La>L 

tf fciiXJfc £ -tirfc It ft ft b ft<^ COT* , Sift jfT-gft a> 

1-5. 

[0035] ?w httfeMSH i tr F> 

X*VV*tfr&$B4 0aM£ffl£ft5„ Sfc, tf-A-g-fifc 

-A-a-fiJc§)5 6 OSV^l ©^I'f hSlgg|5 5 9 1 , 5 9 
2 , 5 93 tmmiC, S3eSftfcK--AS 1, S 2, S 
Z\C%1<r>*? VffcW&6 1 1 , 6 12, 6 13T-? 
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2i»e>om*^an«2 8ictt«$ft. ^ftRz&Lfca 
mi ©f-A£jjfc»6 o*»?>«w*^tffna2 sic*** 

[0 0 3 6] Z<D±?\CLX, JB*A»f,©iS«SrS«L 

**-f h»!:.toTJS2©'>*4 h£gffi6 1 1 , 6 1 
2,613 -Cfi*tti-t;*ftfcm*as|B2roe'-A£j*# 

10 6 2 T-^-j5K$ftTffliag|5 2 8 tiSt,ft5AS, *©MliK 
co^i-r HiSr^JoSfciocQfRfltas, 7 4-K'<y*ffll 
6 3,S&SB5 71, 5 72, 5 7 3 , ?ggg|5 5 8 1 , 
5 82, 5 83 . mi <Ot>*-<< YW&n'z 91 , 592 

, 5 93 <o-m<r>;u-7izj:*)mm&in?>o -t Lt, 
-S«FIWKi«JwW/j9Jjftfflj 6 4 ©9J#lbf^ t J; 9 , X 
MftKioTS&iopiW h5s£g|55 91 . 5 

92 , 5 93 X*m%-tfli£tltztiifitf%l OtT-A^ 
^6 OT-^/&£ftT«l3SI52 8 (Ci£ibft6. r« 

t #ro*^^3i-r hit^sfjte^^^ njt^*B4 i wis) 

[0037] Bute t*— Ajijs*n.agB 2 7 f4, r co «fc o a 
r^itfsitta^srtf e> as, ^coftiij«£BitftiaT-7F-f t a 

[0 0 3 8] -fteteh, Xfy7'STl ^T, 4S*a»Cj 
30 tfb^Sif Sr1**01-5 t, ^fy/ST 2tCT, *«]co 

Olifc^TT KU^tK'C V^as4fig^ftTV>5WT, * 
Ty7 , ST3l:t, ^COT KU'^sK-Y asjg-f-^ m-f 
hffi^*ftgB4 lco^zc-C HKSr^aiL, f-Afi^itW 
5 5fIS$tlfct'-ASl, S2, S3C0ffl^ll-*fL 
T^2C0>>3i^ bfk%&6 1 1 . 6 12, 6 13f!>i 
-f ^C0^2C0>>^^ HS»gR6 11,61 

40 2 , 6 1 3 *»P>tt^f*»tUfcW*S:JB2©f-i»^*S 

[0 0 3 9] LT, ^7 i -y7 s ST4lc:T, ^iOgS^L 

HtWtS*»»a*<XSLt«fc. ^XS'7'ST5(CT, 
W*9)*W6 4S:«)**.l!lfPL. 2 8 -coffi^^ 

m"2C0t'-A^-fii<;^6 2a^b^l C0f'-A^§§6 0 

so [0040] u*#tt\ isj-«*a^oSfias^71-5* 
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ft) ##a»5. 
[0 0 4 5] fct, ?fflffl ! T-7/l<4 2 Id, 

[0 0 4 6] - roi e>fti£{ffi!iJ$)£fT5 r. £T\ 4#£<£> 



4#M2 000-22569 
12 

®j£ommzfti-z%mtemfo&m{gx-j><D&£.tfx- 

ft, (Si8**2){ls, hft^^05r i^TtS. 

[0 04 7] dW^BT-fi, aJS*JHPlCi3V^T7^-K 
•> ^^-7'Sr^i-5<DT\ l|XJR^M*J*^5 CMAT 

x - i? > if & mm t K z> m & \z i*» a t * 5 . 

[0 0 4 8] 

[0 04 9] »*«2E*«)»W^J:4xtf, 
[6H4fiJW 5 T-t, Sy;, «*t**«e»«J*T*A©» 

z^kfrvzzmmmmm&vmgimms.zmi&x-z 

[d®<7?ffi*^^] 

[mi] &mm<Dni&<DBmzmi-t><nx\ mMmtSis 
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